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Day 1

Session 1,

09:00-09:50

09:50-10:20

Session 2

10:20-10:45

10:45-11:10

11:10-11:35

11:35-12:00

12:00-13:30

Session 3

13:30-13:55

13:55-14:20

14:20-14:45

14:45-15:10

15:10-15:30

Session 4

]

e

Training Course Program

Opening Ceremony, Chaired by: Prof. Xu
Minggang

Welcome Speeches by:

Prof. Tang Huajun, Vice president of CAAS, ATCWG Lead Shepherd

Mr.Thanawat Sirikul, APEC Secretariat, Program administrator

Mr. Sun Xiaodong, Director, Financial Ministry, P.R.China

Ms. Wang Weigin, Director of International Division, International Cooperation

Department, Ministry of Agriculture, P.R.China

Mr. Shi Wei, Deputy Director of Fourth Division, International Department,

Ministry of Foreign Affairs, P. R. China

Group photo and Tea Break
Chaired by: Dr. Wu Wenbin

China-ESA “Dragon Program” Introduction
Impacts of Global Change on Food Production
Systems in China
An Empirical Analysis of Land Use Change and
Soil Carbon Sequestration in China
Accurate Regional to Field Scale Yield Forecasting of
Australian Sugar Cane and Peanut Crops Using
Remote Sensing and GIS
Lunch
Chaired by: Dr. Rizatus Shofiyati
Remote Sensing Applications for Rice in the
Philippines
Application of Remote Sensing Technology in
Statistical Area and Land Use Mapping for Main Crops
in the Central Highlands

A Discussion of Establishing a Remote
Sensing-Based Survey System of Crop Fields
Tea break

Chaired by: Prof. Chi-Farn Chen
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Prof. Li Zengyuan(China)
Dr. Wu Wenbin (China)

Dr. Li Man (USA)

Dr. Andrew James Robson

(Australia)

Dr. Eduardo Jimmy
P.Quilang (Philippines)
Dr. Nguyen Thi Hong Anh

(Vietnam)

Mr. Elar Timoteo Sifuentes

Montes(Peru)

Prof. Huang Shuchuan

(Chinese Taipei)



15:30-15:55

15:55-16:20

16:20-16:45

16:45-17:10

17:10-17:35
17:35-18:00

18:30

Day 2
Sessionb
08:30-08:55

08:55-09:20

09:20-09:45

09:45-10:10
10:10-10:30
Session6

10:30-10:55
10:55-11:20
11:20-11:45
11:45-12:10
12:10-13:30

Session 7
13:30-13:55

Future Trends of Chinese Food Security under
Climate Change

City Development and Atmospheric Environment
Change in Bohai Rim Region

Crop Disease Monitoring by Remote Sensing

MODIS-NDVI-Based Multi-crops Planting Areas
Extraction and Crop Growth Monitoring
Remote Sensing of Snow with FY-3

Summary for the first day

Welcome Reception, buffet

Chaired by: Dr. Andrew James Robson

Application of Remote Sensing and GIS Technology

on Crops Productivity in Malaysia with Paddy and
Coconut Is the Main Focus.
Remote Sensing Analysis with SPOT Images and
Unmanned Aerial Vehicle (UAV)

Spatial Analysis for Supporting the Risk Analysis and

Making Decision in the Release of GM Crops into the

Environment

Mapping Banana Plants to Facilitate Eradication of
Banana Bunchy Top Virus

Tea break

Chaired by: Dr. Marton DEAK

Enhancing the Agricultural and Fisheries Damages
and Losses Assessment during Disasters using

IT: GIS, Data ware housing and Remote-sensing
Using Space Technology and Remote Sensing in

Chilean Agriculture

Crop and Pest Modeling in a Climate Change Context

RS and GIS Application for Economic Crop Zoning in

Thailand
Lunch
Chaired by Mr. Henry Saul Juarez Soto

Quantitative Remote Sensing Research and
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Dr. Ye Liming(China)

Dr. Bai Linyan(China)

Dr. Huang Wenjiang
(China)
Dr. Huang Qing(China)

Dr. Wu Shengli (China)
Dr. Li Man (USA)

| Dr. Syed Hakim Syed

‘Malaysia)

Dr. Noemi Lépez
Gonzalez (Mexico)
Dr. Jorge Alcantara

Delgado (Peru)

Dr. Kasper Johansen

(Australia)

Dr. Xerxees R.

Remorozo (Philippines)

Dr. Eugenio Gonzalez
Aguilé (Chile)

Mr. Henry Saul Juarez
Soto (Peru)

Dr. Karika
Kunta(Thailand)

Mr. Yang Guijun (China)



13:55-14:20
14:20-14:55
14:55-15:20
15:20-15:40
Session 8

15:40-16:05

16:05-16:30

16:30-16:55

16:55-17:20

17:20-17:45
17:45-18:10

Day 3
Session9
08:30-08:55

08:55-09:20
09:20-09:45
09:45-10:10
10:10-10:30

Session10
10:30-12:00

12:00-13:30
Session1l

13:30-14:00
14:00-15:00

Application in Precision Agriculture

Land Surface Temperature Retrieval from Thermal
Remote Sensing Data

Sub-pixel Vegetation Analysis of EO-1 Hyperion
Satellite Images

Frost Monitoring with Low Resolution Satellite Data
Tea break

Chaired by Dr. Li Man

Crop Yield Estimation in China Agriculture Remote
Sensing Monitoring System (CHARMS)
Investigating the Influence of Climate and
Socio-economic Factors on the Spatial Temporal
Variability of Soil Organic Matter

Regional Crop Yield Estimation Based on Remote
Sensing Data Assimilation Technology

Estimation of Crop Evapotranspiration Based on
Remote Sensing

Spatial Analysis Tools of ArcGIS in Land Use Analysis

Summary for the Second day

Chaired by: Dr. Kasper Johansen
A Phenology-Based Approach for Rice Crop
Monitoring
Indonesian Paddy Crop Growth Monitoring and
Yield Estimation From Space
Crop Suitability Detection by Remote Sensing and
GIS

Crop Production Forecasting in Thailand

Tea break
Chaired by: Dr. He Yingbin
Presentation of Training Course Findings and

Jiscussion,

Summary Report Initiation

Lunch

Chaired by: Dr. HE Yingbin
Future Plans and Activities

Training Course Evaluation
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Dr. Gao maofang (China)
Mr. Marton DEAK

(Hungary)
Mr. Fan Jinlong (China)

Dr. Ren

Jiangiang(China)

Mr. Cao Qiwen(China)

Dr. Jiang Zhiwei(China)

Dr. Sunliang(China)

Dr. Li Zhibin (China)
Dr. Li Man(USA)

Prof. Chi-Farn Chen
(Chinese Taipei)

Dr. Rizatus Shofiyati
(Indonesia)
Dr. Yu Shikai(China)

Dr. Pornpun

Hensawang (Thailand)

All the participants

All the

participants



15:00-16:00 Closing Remarks All the

participants
Day 4 All the

participants
08:00-17:30 Field observation

End of Training Course
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Crop Fields

f#% " A Discussion of Establishing a Remote Sensing-Based Survey System of

A Discussion of Establishing
a Remote Sensing-based Survey System of
Crop Fields

Agriculture and Food Agency

Qutlines

m General Information of Chinese Taipei

= Study Background

= Challenge to RS Application on Paddy
Field Survey

= Current Approach

= Alternative Approach

» Proposed Paddy Field Survey System
(Based on Multi-Stage Remote Sensing)

Council of Agriculture,Chinese Taipei = Summary
August, 2013
" BN "
General Information Current Status of Agricultural
Size:370 km long and 142 km wide Developments

Area 38,000 square kilometers
Mountainous or hilly area: ¥
Cultivated land: ¥ ~ 810,000 hectares
Population: 23 millions
Ambient temperature:

22 °C in the north

24 5°C In the south
Rainfall: 2,500 millimeters

= Agriculture accounted for mere than 30% of GDP in
the 1950s but fall only to 1.72% in 2011. However,
the centribution was 11% if the related primary,
secondary and ferfiary industries are included. This
shows that agriculture remains an important sector
in the overall econemy of Chinese Taipei.
Agriculture has shifted its role as the supplier of food
in the past to the current multi-function role in food
security, rural village development and ecosystem

located in the Western Pacific conservation
between Japan and the Philippines
.
" JEE "
. [,
Outlines Study Background

= General Information of Chinese Taipei

= Study Background

= Challenge to RS Application on Paddy
Field Survey

= Current Approach

m Alternative Approach

= Proposed Paddy Field Survey System
(Based on Multi-Stage Remote Sensing)

= Summary

= Estimating the annual yield of crops is one of
the most important missions of all the food
authorities in the world

= The demand of an efficient approach to
investigate and estimate crops yield in a large
scale, initiates the usage of remote sensing
techniques.

= The Agency has utilized the aerial photos of
rice paddy and employed the technigues to
estimate the rice area since 1980.




" JEE
Study Background (cont.)

= Photogrammetric interpretation is a labor-
intensive work which processing some 5,000
photos for one crop season.

= Using satellite imagery becomes an alternative.

n FORMATSAT-2 visits everyday and covers a
large area that promises an economic and
effective solution.

= This presentation summarizes the results of

Qutlines

= General Information of Chinese Taipei

= Study Background

m Challenge to RS Application on Paddy
Field Survey

= Current Approach

= Alternative Approach

» Proposed Paddy Field Survey System
(Based on Multi-Stage Remote Sensing)

several research projects to discuss the = Summary
technologies of paddy field survey system
based on aerial and satellite imageries.
" JEE "
W o
What is RS? Characteristics of Wild Used RS

= From a general perspective, remote sensing is images
the science of acquiring and analyzing
information about objects or phenomena from a S | Aweane | Wcopponn | | vaitays Dieadvantzge
distance. -

= By definition, RS contains collecting images of ] B Al Lo N oot 2, SR
objects through satellites, aircraft and UAVs Image et L
(unmanned aerial vehicles) montaring

= Images, taken by FORMOSAT-2 or French i =t el =i o L
SPOT, have the advantages of large spatial aweran i et SN
coverage and frequent visit rates (pass Chinese

Taipei every day).

"~
Problems Encountered

= Precise paddy rice mapping is necessary not
only for the national food security but also for
the agricultural subsidy policies.

= The cultivaied area of each paddy field is
concerned with the farmers’ rights of subsidy,
the required accuracy of investigation is 95%.

= Can the RS technologies be used to identify
paddy fields Precisely , especially in a highly
fragmented area ?

|
" Accuracy from aerial photo interpretation
via satellite image classification

= The accuracy of manual interpretation
based on aerial photos can reach up to 96%
or higher.

Due to limited spectral resolution, satellite
images of paddy fields are easy to be
confused with those of other types of
vegetation such as grass or timber, which
makes automatic interpretation of paddy
fields based on satellite images less
accurate than manual interpretation based
on aerial photos.
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Basic Information about Rice Growing

L] T a7 -
w 1slciop (sping-sumemes | T |
1or 140~ 40days) [ =z ==]
= 2nd crog {Summer-Fall e i
ot 98- 11 Ddays) 1 !
N
" [ mEL e | | | {1 |
[ | | i (& Tiuriag i s prevwis garied . ok el vl eluaPgs Irien plsing |
| R | B ey Bl ingn (WBie body | i theng Cagananiani
e [ puizw rpareg {eagution) i hanmas e i)
[ e - :i:::;w;:-m:ﬂmnuhmm-mrm
u -
" S O
Outli Current Approach:
— Aerial photo Interpretation
w General Infommation of Chinese Taipei P b
» Slugy Background :
® Challenge ta RS Appiicabon on Paddy s Paddy parcels are identified based on
Fleld Survey aarial phatos | tha main proceduras
= Current Approsch inchuding:
» Allemnative Approach Make mhe Flight Plan

& Proposed Paddy Field Survey System
{Based on Multi-Siage Remole Sensing)
» SUSTHTLArY

+ hanual Aerial phato Interpretation
Digitize the results
Produce Paddy Rice Maps

[=

base on anea of
imberest and Termam
information

Need temporal
consideraton

[* —

Flight Route for 1st Ricu_munn of 2011

22




"
Aerial Photos in the Same Flight Line

*
Aerial Photo Identification
) Digitizing Rice
use two consecutive iy

photos as stereo pairs to
identify land uses

"
Produce Township Paddy Map

ey JPERIMETER | SECTION

annar|
Lz

'
Qutlines
m General Information of Chinese Taipei

= Study Background

= Challenge to RS Application on Paddy
Field Survey

» Current Approach
n Alternative Approach

= Proposed Paddy Field Survey System
(Based on Multi-Stage Remote Sensing)

= Summary

" JEE
Alternative :
Satellite Images Classification

= An automated mapping methods identifies
paddy parcels based on multi-temporal
satellite images and GIS information , the
main procedures including:

+ automatic selection of paddy-field training
sites

-~ image classification
« error analysis
-+ human-machine interactive interpretation

"
"Automatic Selection of Paddy-Field Training Sites

» Automatically select training sites by the criteria
of being paddy fields for 10 consecutive years
from historical paddy-field database using GIS
map layer overlapping.

4 Origieal Pasiy {E) Padiy rewing i 10 " -
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-
“ Image Classification

+ Image classification is based on land parcels.

« Method of maximum likelihood end bayesisn classifier are used in

classification, with texdure information used to improue accursey of

classification.

Timing of cropping in the subject area is essential, which is usad to set

the dates of satellite images and to choose the best spactral refieciance

of paddy fields for optimal resuits.

. Rice Planting & Reaping Progress Chant
o FXHEMGRALE
e ttANELL AL

Image sekected from different
._growing stage

B annenEne
e AmE

Image Classification (cont.)

mage p\xels are claésiﬂed as paddy-field

and non-paddy-field based on a probability
model.

™ Rice classify to rice

M Non-rice classify to non-rice

= Omission error: rice classify to nen-rice
W Commission error: non-rice classify to rice

"

Error analysis method

Ermror Type1: the prebabilities of being rice and non-rice
are too close

Error Type2: the probability of being rice or non-rice is
too low

Adjust the threshold to get the better classification result
The objective is to decrease the extra effort needed

C——
-..ﬁ E—
AL S R

[T
e 5y

E2 k0 bitma ol

| [ Rarsnsmnans

EmusMARAS

=M raanmacwee
3 Yoy ey SAMnEEAS

B L b

OO = [etisy

GEEUmR kIR

" |
“Man-Machine Interactive Interpretation
= Applicable when there are aerial photos available

= For ambigucus interpretation of images (such as
probabilities of 0.4-0.6) or plots with too low probabilities
to be paddy fields, aerial photes are used for double

checking.

AME MR
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Man-Machine Interactive Interpretation (cont.)

Visual interpretation and operation

'-‘_@Hﬁ Evaluation

= Empirical studies have been made on various satellite images and
classification methods for differant aress. The results are verifiad by
serial surveys.

= The oversll accuracy for sateliite image interpratation of paddy fields
ranges from 20% to 85% depending on areas and qualities of the
imagas.

hep ge for omission & ion errors sre considerably
high, implying the need for manual interpretation and ground surveys.

= Cloudy Weather affects the image quality

= Misacted multi-strip images create difficulties on
interpretation

= Cadastral boundaries of land parcels do not
conform with physical boundaries to some extent

=u Small-sized and fragmented farmland causes
mixed pixels

= Farming habits is changing, and It is hard to
define a homogenous area for growing paddy
rice

rou-| Zemcae| Tucted Chmaar
ELITITTN] DETTREY T == u : (5 ‘:. -
. g
g Some Observations on The = .
Evaluation Qutlines

= General Information of Chinese Taipel
= Study Background

= Challenge to RS Application on Paddy
Field Survey

= Current Approach
= Alternative Approach

= Proposed Paddy Field Survey System
(Based on Multi-Stage Remote Sensing)

= Summary

- proposea paaay ’leld survey system (based

on multi-stage remote sensing)

= Satellite images are used for automatic
interpretation for large areas and high-resolution
aerial photos for small areas or ground surveys are
used to remedy omitted or mistaken interpretation

Adopted Procedures
= For large areas with aerial photos, use aerial photos
and/or satellite images to obtain distributions and estimate
area of paddy fields.
For large areas with no aerial photos, undertake satellite
image-based analysis to obtain disinbution and RS-
measured total area of paddy fields as a basis for further
estimation.

For small areas with dense o
distribution of paddy fields, | ¥ e
use UAV photography to g
undertake quick and effective | .. L
surveys.

For small areas without
dense distribution of paddy
fields, ground surveys are
economical and efficient.

_¥

wan
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Adopted Procedures (cont.)

= |f aerial photos are not available, UAV investigations (for
rice dense area) or field surveys (for non-rice dense area)
using PDA-based system are applied.

ar

Qutlines
= General Information of Chinese Taipei
= Study Background
= Challenge to RS Application on Paddy
Field Survey
= Current Approach
= Alternative Approach
» Proposed Paddy Field Survey System
(Based on Multi-Stage Remote Sensing)
u Summary

T
Summary

= Due to the constraints, using only one survey
methed currently can not achieve the mission of
investigation covering the entire island and get the
precise mapping data

Since the aerial photography technoloﬁy has been
taken to survey paddy fields, the weather and
aircraft mechanical issues have happened quite
often

To resolve the problems, a multi-stage RS survey
system is introduced to implement large-scale
automatic interpretation of paddy fields based on
FORMOSAT-2 or SPOT satellite images and
supported by use of UAV images and ground
SUMVeys.

Summary (cont.)

= The advantage of the multiple-stage RS approach
is the capabilities to target the confusing plots for
further actions, such as: man-machine interactive
interpretation, ground surveys eic. Thereafter, the
higher degree of accuracy can be obtained and the
operational cost can also be decreased.

This system may have the potential for other
agricultural applications.

End of presentation.

Thank youl
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